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.1 



1 

S^S»^B«C^t5-t £>i$Sifflfe*Ox -y v(C#i5E t , 
ft!2omsiii®<ox -y ^'WiffttL^^ia^^^^S 

m^'j^t -y hx 7 ^-fflflfitg^ iii^it^^^i 

«K^«-rs^®ffic7)x-yv^ii#ffiit-r^. 

mmmx~y=jiz^tE-tm^^^mm^5 

[i«*«5 ] ifig?w^b -y hx-y ismm&mm&w 

r-- u ynz <fc ~>T ^ft£!f 
[00 0 1] 

fcws*^ ■ ®&wm&mmzm-?&. 

[00 02] 

[{^*(7)Sifi] *^ • mmcomimi-rmmt i 
x. j-vTmKmz&mtix^&x^wxmm&t 

i^/HfM&i LTA^^iiS. A^lB«*^, ^ 

[ 0 0 0 3 ] iMc, aa»x*t«*x*i: 
aqaaisftsr ticks, xmm^m^ti^. zcox 

[0004] aK> X^fcWRSgSfiJfc" W £ 



2) *3fli¥8-2 7 2 96 5 

2 

[000 5] 

4HiB««*l^lJrt- < &»&«*»), tflffltt#£v\ 
10 [0006] VWftvh&%& • 

[0007] 

4#&. ftai^^x-yv^. BSfflfflSH&ffltt 

nmmn&smiiiz n ? z-mmx^t z t mm 

fc-fi. 

20 [0008] JgJSBffiffiigSli: iXlt. * 

[0009] n&Bfli&iesi: tTfi. Ttt itr, mk 

[ooio] mmmmt ixrm3 mwm 
30 fcx •/ ^*fflfln:*simai«t -y hx 7 x'fflflijigs 

( b ) ««OE^B«C^j&t&flWi5ttOX<y iSlzft 

6J5rs»K¥ijjit -/ bx-y ismmm 
#&tt£* fiwiwBaoxv^fcfiqart-iiMRojs- 

[00113 ±a3o^flfiiK**!Higffl«S5«f: L 
Tffl^***. RBtPJjet'yhx^^fflflBftRjRjsiV 

40 ^ v 1<T--Uy^tiJ:-3T«>ftS*lfct,WtlBV^ 
[0012] 

[f^ffl] 41\ IH«E^M«3&»4>X7j^ttaiSii 
4. «UB8ftfcx.y5;tt, K3Kfflfl|»SX»fflv^-r. x 
•y S^riaiKStt^m KiWW: Lft/otLS. ZIX.B 

[00 13] 

immm) jut. ;i<o5hb*. f-7rjafia»t»ws<t 

50 TV^**o^iaB*tt3M-4SIBtjifflLfc«^<^)jlil 
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(3) 



ftli¥8-2 7 2 96 5 



[0015] f-yTJBBESIi. ^WMfriStflS'C* 

V**. Witf. " 16 3" tV^^?iJ{4, 1.6X1 
0 3 Q<7»fi£^L-O^„ f-y7lStS3St3^"f6 
*:KatC(4s ( a ) ttO&U ( b ) jW, ( c ) a>f 
ft, ( d ) fcfc*. fcjtf ( e ) X*ffl*»0*«*4. 
[0016] f-y7lRtlt»^»9W^fc*»fe<XTV^ 10 

aUJEKflUfcStfc LTV*S»»5*»£ g»M£»M> t> 

[0 0 1 7] EU^^^Ste. H«Art»K x 7 y 
WiaiS2, P3ggP3, SS¥U«fflT-^4«*5tJJ:V 

#«*WB4£fl|;lTH*. HB ! Pl5fcRtf'-*£tt*5 * 

- [<x-x„) a 



D(x,y;xo,y 0 )=exp <• 



[0018] iwmmwx'te, *?. ■ftntmaap) 
" o" ~- 9- **FFca$. 

[0019] x-y v«ttigP2fi. ttflBBt^fc** » 
vtttU^a&ff -3 . XviSmilittMi 
SMfrffitfJ:^**, J^ii&MiK*r%*fc*>, ttf 
fc»V\ iOM-Ctt. A>h'y^S^«®«l 

Mtt-^K „ DOOG ( Difference Of Offset Gaussi 
an ^-r/l^SrfflWC. 9 0&t^>WkhA'}5^\ (3iB 
iWfc) ^x./^^^maaiLT^I.. DOOG7^ 
flails 4. ttffi$ftfcx 

[0020] 

+(y-y 0 ) 2 3 , , -(x+y) f 



}-exp {- 



} 



[0 0 2 1 ] 04(4, 5" «OKiS«t=»tT»{fi 

Sftfc 4 t%h*>. «Jx-y^Bfl 

(84(a)). ffiWX-yvTfft (04 (b) K HCffil 
X-y^'Mg (04 ( C ) ) fc^^BWX-y^B® (04 

(d) ) £jj*LTH&. 

[0022] 3 ti s 2 «fl:tttf>##rt]*>x v i/U 

[0 0 2 3] ^7tUy- (Mathematical Morpholog 

[0024] E" (i, a-? y <y HWNJJC7c29a<05S8:» 
A©B= { x€E N | 3 B 



**>«h*sii-. < x i p Hi. m&pnmmtztw 

[002 5] 2 ISO*/^* a I^ASj/^ 
X -y HKfe k U B * NfcjcfflttJltfHtMKi: £H 

u ase b , bse» k-r^k, A'wm&Kmxfc 

30 tf5id{C3e«S*l*. 

[00 26] ^81 : WS& (Dilation ) 

[0027] 

[ft2] 

GA, b6B, x = a + b} 



[0 0 2 8] ^H2 :Wfa (Erosion) 
[0029] 

A0B= { xe.E N 



C3] 



I 3 a €A, b £B, x = a - b } 



[0 0 3 0] ffi&3 : *-7->7 (Opening ) 

[003 1] 

[»4] 

AOB= ( A0B) ©B 

[0 0 3 2] 5tjg4 : ?U-i?y? (Closing) 
[0033] 

A#B = (A©B) SB 

[0 0 34] *:)l>7 *Ui>-<r>WM$' < *7 WUHfc (Z& 



[003 5] ^Hl 

[0036] 

[»6] 



(Dilation ) 
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(4) ^1^8-272965 
5 6 
A©B = {C^eE 11 ! C ii =u ![ A^e^j fori-l, — . I , j=l, — , J.aod k=l,~,K) 



[0 0 3 7] £112 : JEOB (Erosion) 
[0038] 

AeB={c ij eE N | c u -u k A u € 

[ 0 0 3 9 ] fem3 : X-T-V? (Opening ) 

[0040] 

[ft8] 

AOB= (A0B) ©B T 

[0 04 1] "MMA : tu-i/y? (Closing) 
[0042] 

A#B= (A©B) 0B T 

[0043] mms iz i &®mmn?te, i*#tsx 

V>T, ttJtJ§tl!tX>y ^'#X -y i^r|6j fc SUtCfiffgf-^ 
[0 0 4 43 05?) (a) ~ (d) (3, @40##faX 

fc. ^wtv^lJ, x^'^fifcSCfrfafcl^ffl 
£, 06fc*LTfc<. 

[0045] K»J9(KS3eR(i. 0 " ~" 9 " 

4*=tftWS5#T.-CV*S. x-y^SMStfl-lMX. -ffc 
i?tWLfci? (OT. WfcX^fcv^ ) £KSB 

[0046] fisngfflT-^^jaiJ 5 w^fflfliii 

SS*fcl;l;, Wfc^yhx^fflflRSB*. gfgpj 
t y h x .y ^J3fl|&£S& J: tfl&Kfi jjg $ xx >y 

LfctfoT. ; PJ5gffl*»iig^fg* , !g|56 
fcli, 02fc^-cfc dfc. *l|tt*t •/ Mv 
»R^«IW-4«tt»6 1 . KBm&t 7 hx 7 yli 
3MHR*«lfry-Sl«Hl»6 2 *$ J; IflftttWfcS •/ ^ 

[0047] Wfcfc^t 7M7 iWWHHBRtt. iW 

x*j&»fe«iaisfifc4*m<ox^ ^*h«t*o . 

0" 9" «x**itMnt, WffcRSfiTni. 
[0048] gUSiW£t 7M7 vflMHSSSSli. tt* 

MTCfcO, X*" 0" ~" 9" «i-Wifcovvc. 4 



* [»7] 

B^jforW,-, I, J.and k=l,-,K ) 

* [ 0 0 4 9 3 KttWSg$xx.y 5;fflflUt5BRIi. *f£fc 

o" ~" 9" -efmucouT. 4*- 

[00 5 03 SOfflKt >y bx-y xfflfllJgSSfc Xxm 
[0 0 5 1 3 fiSnSfflT-^JSSSJcJ: 

®s±. a«aE**w4*rtwx-y>'*^igBii« 

T, SEIx-yxlI&tU?) Sr. Ia, lb, Ic, 1 

dt-t*. \mm^^A-n^wm.^v^mm a. 

lb. Ic. I dORi&B<i&£. la' , Ib\I 
20 c ' . Id' "CfW-. 

[00523 aKajteK^tm-* 4^oa 

fltt^tvbZyyffllttWi, a a, <*b. ac, 

adt-ffc. a*:, aKiatts:*fc:*w-6 4*'i«i^» 

WMfct -y hX-y ^WfiffiR^ , £ a . /3 b, /3 c. 

BmjSSXXyyjBfllJiiBR*. ra. rb, rc, r 

dt-tl). ±1612^1. a. /9. r^^a. b. c. 
d(i. *n«Uts ffl. m. B^x-yi^^UC^ 

s. 

30 [005 33 StfaES:*<?D4 *rt<!0JB3Bx -y xBffi I 

a. Ib. Ic. Idfc, fftfcffJ&tSW^b-y 
hX7«gg!aa, ab. ac. adfcOS&o 
TV^BflHRP (®^t7h) 36*»ffiSfi&. 

o. wmx^^^wmmmm a. i b. i 

c . Idt, ZtllZttm&mX^t -y hX >y yjBM 
JigSaa. ab, ac. a d fc<0|&ag*«t l>tl&> 
[ 0 0 5 4 ] tt«ffiSC'?V)4*WW»5ix 5^1 
HI a. Ib, Ic, I dfc, *;fcfcHJ£tt-4HKPl}£ 
t -y hx >y i/ffl^JtS#/3 a . /3 b . 0 c . v3 d fc cr»* 
40 '5r- 5 TV^«,B«Q (WRWet >y b ) *»JWJS*i4. 
o*>). fe^E* : ?W4*|6l<7)iej3SX7v"BiSl a. I 

b. ic, i dfc. ztnzttfct?>mm\%.t-y m 7 

^*fflfil^S^/9a. ,3 b, /3 c. /5dt<Dmmm^t^ 
ill. 

[ 0 0 5 5 3 £tz. *«aES:itV)4*m<0»»Xv^TB 
HI a. Ib, Ic, I d<7)%MWii& I a ' . Ib' . 
ic' . id' fc. <eftfcffj©*$KWH5e$;cc?y' 
ffllSJag^ra. rb. rc. r d tCDW&r>X^&W 
«RR (ISIfflSSX) *«ffiS<i*. o4 0. KM 
c-50 ft I a' , I b ' . I c ' , I d ' fc , z-Mznm-tz, 
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(5) 

7 

BU«W£$*x?j;fflffiaR#ra, rb, rc, rd 

[0056] JH5WJI«7li, JftS¥«£fflT-*&J*« 

S«3fe&ff3. £*>asfl£*±* @3^-ti3tc. - 
i-xA-*7 hV-? 7 1 fcffl-WCfTfrfU. 
[0 0 5 7] o4 0. 0" ~" 9" ^Hmi:« 
mix 1 0ffl<0-jL-5;^ v b7-7 7 1 
a7CSftfc*VO»4. -a-5M7f7^7 103 
^tt&*)J:5(cfr;b*i&. fcfciJf, 5" tetf 10 
IX HSfl^Srff o r.A-9;M> 7 h 7-7 7 1 T'(4, 
5" fcowc, *»*>ftS1f;'7Vl*JIS*4. 
ZlX. #-f^7Vl4iowe\ &£§H£fflwt. r- 

?P, Q. Rfc'4lfct*. *tT, fr9-y7VH£owc 

h7-? 7 1 «<0X^fc:jt LTftSKK 

■HrP-^-^M-y hV-^7 H&fc 

[00 58] *IX* IHJBEX^fr'PVvCs 20 
t&Ctt. ttftt^=ttLT^3*ifcT-*P« 
Q, R£, SB9*«aEX*fc»«!t*-a-?^*yb 
7-?71fc7Jj3-£6£i:fcJ:9, RSK6«t*1-{B 

[00593 OTs §*?sfflfitiigist<w xo«je*i6 

y itmwmmmxmz^x . sww-a . 
[ o o 6 o ] H7 {4. mmmsskm-A xm^t 

[006 1] ft*^" 0" ~~" 9" ^l-eftfc** LT. 30 

mmx^m^iximittsbvx?. tmixms. 
iKMfrn^nimco&gvyTiuzmMixti < . 

l26^t«to ; 5:^Xo^^ffi|!c<73P3gM1S 

[0062] ( 1 ) *"*\ «ffl«^?g<D*D»Httffr 
1M xaB3BJ8fltig£$a -5 *> s ft i 1M X^vhS v 40 

[0063] ( 2 ) mz. 5" ^ft-t^yr^ 

]B^cO-5*><?51-o* J A^§fL* (Xf 772) . 
[0064] (3) fct. DOOG7-f;l^*fflVvC. 

-9- y Tivwm^ 4 tffflox 7 $ <i* ( x r 7 

7*3) . 

[0065] ( 4 ) mmfemiz&ux . sasisss 

*lTV^»5Bfflf(UfflWS:fflv^, «lffi3ta:4#|tw> 
XyyfcMLT^ ^ h;«;U7*o^-^)IISBfta4« 

(Xt77'4) . 50 



^11^8-2 7 29 6 5 

8 

[00663 ( 5 ) <Mc, y7/l«lb^1»fc*ufc» 

y7'/Hi«^fiS ! RlSg*«ff*«h.& Ufy75).oi 

0. 1fy7-;l/Sito^#A ) ii/c^*(6l^i^X7^fc. 

ttmb-ftfonwmx^'t -y m -y ^fflffl3tg«t m 

[0 067] ( 6 ) .1 0 J: 3 Sr^S^T tfO^t y TMZ 
niXffbixh (Xf7/6) . 
[0068] ( 7 ) £XWy7MzniX. Xf 77* 
2~5«O«&80 t ffiMUi: (Xr-yr6fYES) . & 

x-f •/ 7 5 t-fft)^ ssftaii t ommizn ixw 

mtffthtih (Xr-yr7) . 

[0069] (8) tlx. vmvm&MS-wnng. 

tf'hSWllf. Xf v79 \i&X3 (xr 7 7*8) . frE 
KfflflBi»JlW)lMX#, X^F 5" fc*H-&#3a*B 

Vtf:»> Xr-yr8*^XT-yr9titty. 
[0070] ( 9 ) Xr 77-9X14, MSSSflTH 

ffl«BM?*36qHRS*iTR3g«*iS. ZIX . mizm 

&zixkmfflMtmx*m ^x , zvyrMzn i 

X, X-r-y7'2~5<7)J!iS^fi : ^ixl>. #^y7VWc:« 
^TT-^A^WW L^aS^I^* t . x r -y T 5 . 

s (XT7T7) . mmwwMk 

tUi* Xr7T9^3tO (X-T778) . BUHJOOiSHi 

[007 1 3 ZcoXdlzlX. 5" t«t4J»a 
fflfifjtS^^>fX'*<^§nS. ttJgSfifctMXO 

tLx. M%mffimwmmm4izte®zti&. 

[ 0 0 7 2 3 08 {4. L»J^h 7 hx-y ^'fflffij&R* 
*J J: VKR^fitS xx 7 Vmmnmi:8£.+t>t:*>0) 

[00733 ft*:*" 0 " ~" 9 " Zix^tllzMlX , 

1 7 hx 7 : Jmm%ti xtmem&i x 

x 7 S>Jltt»B*fcttjgtf-4*££0!lfc:fc r» TKWt 
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t o o 7 4 ] MKngt 7 hx-y ismxamtsxxm 

4 H7x-Uy^( Simulated Annealing : gHHJttt 
[ 0 0 7 5 ] ( 1 ) i-f s 5 " 

ismmmmcDinMftmhtih Uf77ii).o 
«rt«ffi«36»fe, **vwimj@R, ftkxtr. 10 «r 

oj£*SHRU #:fr|^fcaffiS*ufcjft{pfc£4B«* 

<«> &4 wt &#^[6i«oisMfls 5 xx 7 vrnmmxt 

[00 7 6] (2) .ai:M^"5^-^«tffi 

(XT7ri2) . 049. awrrtfRgsfi 

4. 

[00 77] (3) fcfc, 0" 9" 

S*i4 (xf 7 ri3). 
[0078] ( 4 ) mz, X*/Hf-Ek #S*$*l 
4 (Xt77°14) . 

i) 4-f. &mttwmz^x. #w£o%&m& 
y €bii&. 4-r. mfecommx^mmzMLx. doo 

G7^^Jffl^T, -9-yr;uB&* i ^.4^r|t]WX7> : 

v>4»WfflflB«**fflvvc s tttti$ix^4*fe]X7> ; 
fcttLT, ^?h/l^7*u^-<9ffif^I#te$ft 
4. 

[ o o 7 9 ] 2 ) <wc 5" izmzm&m 
~- 9" n&mxmm'hmtitzwmj-vistti 

[0080] atfc *«r . 0" nwOSSWAfrb 

#^^4^|6]OP5SX7^t. #T 5" fcttLTS 
«ES^Sflt^S4*|flIOiRWPI«t 7 M^yffliS 

0" 4 *|fli<0B3fix 

o 4 4 ^i4oHnEm 5^x7 vmmm* t co- 

■aftcrasitowt*" 0" (c*w4-»«fc$r4. 

[0081] 3 ) 5" izm-$>-m.ZA. 
m<7)X&ztt?&-%%v>*x'®i>&^-m.zBk l 
x. - (a-b+a) tfnaztii. zcow.m%tfx. 

*;l*?-Ek T*4. 

[00 82] X*/M?-C95£|gfc LTti. E = - (A- 
B+A) Wflfit. E = B4£tiE = - (A-B) 



(6) «fiff8-2 72 96 5 

1 0 

xi>&\ E = B?ii*tfc»fcatt*4**oHfc* 

*T»f. E (A-B) •W4ttat3FJ E 0-S«fc*r* 

^fc»«*4*^HR*fc*«*l»f. E = - (A 

-b+a) x-ii, m%¥^&&ktmx*£iiLm' 

*fc±W4. frfc. ->$al/-f < H7--yy^4x 
*;MF-£ft>MW-4 *>T1l*>8F*&Wtfc*iT ^4 . 
[0083] ( 5 ) x 7 i*0^a*fi**l4 ( X 

T7715) . 

10 1 ) ft. mmzftoffim^mt lt. y^jjgt 7 h. 
x 7 yfflaijis*ti i ^ueepjje s xx 7 'jmm&sm 

[0 084] 2) at. JSI&SrffdXyxiLT. 4* 

Ztlfc 4 ^.|ftl<7)X 7 XtfO $ %<T> 1 Of)X 7 V>*7 J^A 

tcM«S*i4. 

[ 0 0 8 5 ] 3 ) aft3ftfc^S*0WUK*l£t 7 h 

x 7 yfflflBSWRTaiWf . awsnfex 7 s«rttf> 
uw»>fe3afflRjg«<iTv^4 1 omn&d*>. imt* 

20 # lo<0j«*«5y^Afc»ffiSil4. 4£. aswfufc 
x 7 i^fi^ft^I^JSgt 7 hx 7 ^ffltt&B 

££*i4. 

[ 0 0 8 6 ] 4 ) SffiS to^B***il@SW£5 xx 

7 ^afiesaETftitif . sir? <x^x 7 ^h«woib 

«*^^fSSSnTV^10fflco^a*>, ffll^rt^S 
lotf5jS*»5>'^Atc^S5*i4. 4fc. aS?Siutx 
7 S^IIWOfl^^inmg^ xx 7 S^tt&S**: 

30 *l4. 

[0087] ( 6 ) ate. senittoMKnsk 7 m» 

Vit. ±IEXT-77'4i:[3I^tT, x*;^-Ek*i 
* ? I+»§H4 (Xf7ri6). 
[0088] (7) mz. &»<DSttAftl.#VMl77o 
0. 6^770 gl. 0<OKBl*lt\ 7>-^*Alc** 
f>il4 (Xf771 7) . 

[0089] ( 8 ) JXt. Sa&^KW-AflH*?**. x 

(Ek*i -Ek ) fcfflSThi^Eai? - 
40 ^1.4 (Xf 7718) . 

[0090] ( 9 ) Kfc , giji&^(tA^4 IpfSipffm 
fetf'fthtlh (Xf 77*1 9) . 
1 ) x^^-*^-U^^(3{4. { ( Ek*i - 
Ek )<0) . SiSS:S{tAn4tflS$n4. 
[009 1 ] 2) 4fc. X^df-*<*JDL { (Ekm 
-Ek ) SO), frr>mh<?>%V?^mfrvtf%»?j\ 
U#v^77o J:0**V^ (j?>»7o ) ^ict, 
SttAil4tfl^$^4. 
[00 92] 3)x*n^f-*««JPU { <Ek*i - 
50 Ek ) ^0) . *>oSajwaJtA<l«*»7* J 5&t7itL 
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1 1 

i\Mm ISTFCfc* (vZm ) J(tetc«i. ®m% 

[0093] ( i o) m**v**a>bWfeziiiib. 

fcfcrii, x.y^«JBi*«ffib*i& (xf 77*2 0) . o 

$ xx -y vmm9%¥. mmmmmmzt 7M7 

[0094] (11) ±fBXf" •/ r 1 9 *Cfi8»?rgH-A 
ilftl > t mfeZtlfi: tliXf 7 7* 2 0 T'X -y ~/g 

tzi)^fri>mfeZti& ( Xf 7 7*2 1 ) . i7y« 
jfifflfjeiHlBrtf irfiT v > £ (cts ( x f 7 7* 2 l T n 
0) , Xfv/l 5'r*£-5T\ Xt y 7*1 5-2 KOJB 

[0095] (12)17 ^<O8afc*WSg0«WT-fonfc 
kSlC'i (Xt77*2 1TYES) , SgTtfSffSft 
& (Xf 7 7*22 ). ffl*Wf£>*i*. *>* 

mtkfrwnmk + 1 ^a**^r*iwoE*ra 

[0096] 
[»1 0] 

T k +i=T k /log k 

[0097] 
[»1 1] 

T k +i =r T k (o. 8Sr^i. 0) 

[00 98] 
[ftl 2] 

T k+ i»T,/k <T, UttJSfflK) 

[ 0 0 9 9 ] Z^X'lt. tibltt* ±iefc* 1 2fc3W 

wt. ai»t36qra*fS3fii. 

[0100] (13) £<0ft N fcT^a^Wl* ( X 
f 77*2 3) . 

1 ) W^UcHHStfh x-z^KK^tf-J-Ctx* 
[0101] 2 ) iaKi^AlggLJtfflatl: Dffi< 
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